Urolithiasis can lead to the loss of renal function in some cases. In this study, we tested the inhibiting effect of wheat bran (Triticum aestivum L) extract on calcium oxalate crystallization in a turbidimetric model, by FTIR spectroscopy, and polarized microscopy. The results show that this plant extract has a major inhibitory effect on calcium oxalate crystallization.
Urolithiasis is a renal pathological condition that occurs due to formation of calculi in the urinary tract. Among the different types of stone constituents, the most common is calcium oxalate [1a] . The formation of these stones involves several physicochemical events, beginning with crystal nucleation, growth and aggregation, and ending with retention within the urinary tract [1b] . The principle causative factor of the formation of stones is attributed to the supersaturation of precipitating salts. Many plants have been studied for their beneficial effect in treating kidney stones, including Agropyron repens [2a] , Herniaria hirsuta [2a,2b] The turbidimetric parameters in the absence and presence of plant extract are shown in Table 1 . The variation in optical density according to time in the absence and presence of plant extract is shown in Figure 1 . The pictures in Figure 2 correspond respectively to the stage of growth and aggregation in the absence and presence of plant extract. The results obtained from this study on calcium oxalate crystallization in the presence of wheat bran (Triticum aestivum L.) extract show that this extract had an inhibitory effect on crystal development estimated at over 70% and a rate of inhibition of the crystal aggregation phase of about 86%.
The infrared spectrum of the precipitate collected after the test in the absence of plant extract showed the formation of tests. Therefore, the microscopic images of the precipitates collected after the tests in the absence and presence of extract from wheat bran show the decrease in the size of crystals in the test made in the presence of the wheat bran extract compared with that made in its absence [4a] .
This antilthiasic activity may be caused by a chelation phenomenon linked to phytate (hexaphosphoric ester of inositol) in wheat bran, which reduces calcium absorption [4b] . The phytic acid molecule has twelve negative charges that can irreversibly complex with six moles of calcium at neutral or alkaline pH. However, this feature could have a role in reducing the bioavailability of minerals.
Experimental
Plant materials: Triticum aestivum L was purchased from the Adrar region and identified by Pr A. Maarouf from Oran University. A voucher specimen was deposited at the phytochemical herbarium (CA01/10) of Bechar University.
Turbidimetric study: The kinetics of crystallization were followed using a standard UV/visible spectrophotometer (H λLIOS γ) thermostated using a Marie bath maintaining a circulation of the solution at constant temperature (37°C). The prepared solutions were maintained at 37°C under constant agitation of 500 rpm controlled by a magnetic stirrer (Mini-Mr type).
Study in absence of plant extract:
Solutions of CaCl 2 .2H 2 O (40 mM) and Na 2 C 2 CO 4 (4 mM) were prepared using distilled water. The necessary dilutions were made with sodium chloride (0.15 M) and maintained at 37°C. After 0.5 min, a sample of the calcium chloride solution was placed in a cell of 1.5 mL and a 1 cm optical way installed in the spectrophotometer. The absorbance was read against distilled water at 620 nm. As soon as the absorbance was stable, the sodium oxalate solution was added and measurements were noted immediately and after every 30 s for a period of 20 min [3a,4c] .
Study in presence of plants extract:
Equal volumes of calcium chloride, sodium oxalate and plant extract were mixed and measurement was started immediately following the reported procedure [4a] . The rate of inhibition was calculated by the relation: I%: Rate of inhibition; S pext : Slope in presence of extract; S aext : Slope in absence of extract
